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[Title of the Invention] SYSTEM FOR DATA PREFETCHING 
[Abstract] 

[Object] The invention has an object to reduce, in a 
microprocessor system, the waiting time for fetching data from a 
memory. 

[Solving Means] In a data processing system primary and 
secondary caches, a stream filter and a buffer, prefetching of cache 
lines is inventively executed. In a mode 1, data are not prefetched. 
In a mode 2, two cache lines are prefetched: a line is prefetched to 
LI cache, and the following line is prefetched to a stream buffer. In 
mode 3, three or more cache lines are prefetched at a time. 
Prefetching can be executed upon occurrence of a cache error or hit. 
Upon occurrence of a cache error in a continuous cache line, the 
stream of the cache line can be assigned to a stream buffer. 
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##»cj£f?£*is. T-*t>W7 

my^StlfcV*. ^2(0^-^7?^ 2oCD*-VyJ/a 

5>f 1 fglC^'J 7i»;fSn§. ^ U 7 a: y m*r 
>y S/a. • MC*fLT|£fT$*V»&. SI 
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9, 



SI 



(2) 

1 

mE7*tty-*lZrtxZftLTmftZftZ>i/X7 L 2* - * 

ms^uM y -y-tcgg^s n&m 1 ®*^ y s/a 

IfffifU iZ y tffcJSttS tkfift 2 ©*-V y S/a 

atria* h y -a • 74 )i>*wmizmtt<tu tm*s*T 

A • * * 'J ^&IMB1|5 1 2W8R2 flMf-Y y S/a, SfetWC 
ItffBX h y — A • A>y7 rEffifr^®"?— 5®7i-y ^-jft 
tK^'J 7 x y &^WlCf!|p1-SffilWiaii!&i:> 
^-^ASlS/^-rA,, 

IlO^yfa • 9>f >K^t«58*S:tiBa^a-fey 

mSB 1 ®3r-V y S/a • 9-f >*^UflB^ 1 ® y S/a 
rtK#ft+S*^fcflWtSB»fc, 20 
BMBSI 1 ©*■* y S/a • >*^5fB^ 1 ©3f -V y S/a 
rtC#fttirr, tSE»l«*-vyS/a- 9>f>jWj«E» 
2©**yS/aftC#fe**i§£; tfflB*l©**yS/ 
a • 9>f >&tflffi«2ffl**y^a#&tfnB*l©*'V 
y S/ald? x y 

|JfiaSll©^"Vy2/a • 9>f >#liiriaS&2®3r-VyS/a 

wc#tti/*m§6; taawi©*'vys/a • 

f&tES/^-xA • ^ J Ey*^ttrlBSIl©=¥-Vyi'a{C7x_ 

y^*ia»^ 

SWB»l©*HryS/a- 7^>ffl7h'^WU H 30 

l ©*f#7 Kl/^ft^tfWSIHtti:, 

MEff^T K l/* 5:1513* h'J— A • 74 )l>& JCfBJW 

SUB**, 

«BB«t»7Kl/^t:3frr«»2©*-vyS/a • rMMC 
«T*K*fciWB^nify1h6i»65Mrr«ia»i:, 
K®B^2©dF"Vyi/a • 9>f>*«flWB» 1 ©** y S/a 

tiffB^T K l/**«8WBX by— A • 74)\/9 |*IIC#£ 40 

ttlSt^rKl/^&iW^U H!2©*(Wa > rKl/^€:4« 

mm 2 ©it^r k i/*t?w»*** h y - astust 

ftiBSI 2 ©if#7 K 1/* fc**** 3 <D** y S/a • 9 
-f li^l©^y^art»c#fiF4-S*^?3^fefl 

tW3*2©*-vyS/a • 5>f >3W»K» 2 ©*-v y S/a 
Wc#fcU tfflBIS2©*-vyS/a • 9>f >jW»BBII51 50 
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©**yS/afl»C#fcWfcV*»£; «WB*2©dp-vy5/ 
a • 9>f >ftlWa»2©*-vyS/a*»&UBa»l©*-V 
yJ/aJC7xy^-fSEB&i:, 

1988^2 ®^y2/a • >#t5gBSl2©3rV y S/a 
W»C#ttL*n»&, tWB»2©*-vyS/a-9-f>ft 

tfriB^x^A • j* *e y e>ttriB^ 1 ©** y s/a ic 7 x 

y^+ftEtti:, 

ttBB»3©*-VyS/a • !M>;W»IBfl52©3Mry5/a 
F*KC#feU IWaS3©*-vyS/a • 9>f >«WB»1 
©¥*yi/a|«C#ttLfcm§G; SfflB*3©**y2/ 
a • 9-f>&ttB3KS2©*vyS/a*»&KIB3»l©*"V 
y */a»c^y 7iy*-**ElI&fc, 
laiBS 3 ffl^r-vy S/a • 9>f >2><ttr§BS2®3rVy S/a 
FtyC^L&Vx^ «BB»3©*-vyS/a-5>f>ft 

StflBS/^A • ^=Ey*>&ttfialli©^-vyS/a{c-/y 
7x»ft6llBi:, 
trStf, »#^2fB^©S/X^A„ 
[»*S4] ItffBSg 2 ©if#yK I/* £if#U &3© 

ttrta^ 3 ©if#7 K l/* fc^£Sg4 ® 3rV y S/a • =y 
t&tailS2©**y*/a|*C#fclN&rt^fcfl 

|tfSBH4©^r-vyS/a • >^*tflSB2©^-vy S/a 
P*3tC#£L&V\#^ Sffl8*4©**yS/a • 9>f>«: 

l5ias>x^A • **y*»&twaa, h y-A • Ayyym 
mc?v ^xy^-tsias&ii, 

t»IBII!3©*-vyS/a • 5>f >tC*ffSg|#S:ltSB^n 
•fey*j^&58<rr*E»i:, 

l5IBm3©dr-vyS/a • 5>f >fc!WB»l©3MryS/a 

*&t^^nty*tcafBr*E»4i, 

1513^4 ®^y S/a ■ 5>f >«tgMBN5l ©^y S/a 

1913^4 ©dp^y S/a • 5>f >^t9ie^2®dr^yS/a 

F»3tC#£-r&*§£\ «BBW4©*iry£/a • 

IB02 ®dp-v y S/a^e>|9gHSI 1 ®3f-V y S/alC7x y 

ltflS^4®^^yS/a • 9>f >* < i&iafl2®*-vy S/a 
F*3lC#£LfcWl§£, 8WBW4©*-vyS/a-9^>S 

itnax h y — a • jiv 7 Ttmfrbwmm i<o^v s/ 

ltflEH3 ©Jf»r K l/^ &*t^U Ig4 ©Jf^T Kl/^ 

ltflBB4 ©if^T K IsT- 5 ©^r^ y S/a • ^ 

■Y>3». «f!2W2©*^y*/artC#ft^*3W?^feW 

l5IB^5©^-vyS/a • 5-f>*' t jtffB^2®^r-vyS/a 
WlC#fc1-S^ «BE«5©*-vyS/a-9>f>S:«r 
13^2 ®^y */a3&»&|Wax h 'J - A • /ty 7rE» 
ic^xyf-rsim&i;, 

KFl3H5®^yS/a • 9>f >*^Kfl3^2®^r-vy S/a 
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FtyC^L&VvSi^, mS% 5 is*. ' S/X-rA • *^y^e>ftfiB^3;&tff|4©3f^y 

ItflB^X-rA • ^y^ftfiB* h'J-A • Xy7T& MmctuiBSI2©7. h>J-A • Ay 7 7 BBS's©-?- # 



3 1 oRh©* y *>a • 9>f ttHB7*n-te y 1 ©3f -v y */a ■ 5>f 1 ©** y 5/a|*ic 

m&mi] tmxbv-k' Avyrimizfmzti twa*i©**y2/a • ^i/tft&iBgiiro^ys/a 

5 1 oj£*_h©3f -v y 5/a • 9 W ttflB^n-fe 'V-b-S. rtK#qe&ttf , ttfiB^ 1 ©=*•* y 2/a • >#fifi2SI 

tfttriB^x-rA • ^*Utl(«a4x*y-K«l«aW 2©*-ry*/a|ft»c#fe"*-&*£; tWB»l©**vS/ 

KUgStlS, lt#3UW«©$/*^i». a • 5-f>Srtfff3m2©^^yi/3.^e > tffgami©= ;i r J *' 

m-^V !/±CB«a*l* 1 y 2/a*C»y, fffIB imBMS 1 ©3r^ y S/a • >jW8fflBB2©** y >>a 

«2©*^yJ/a««IWB^y^©^H»K:B9ianS2«C ftlC#£LfcV>#£, ttrSSUl ©**y 2/a • >& 

dp^y^aT-feS, MW9UB«©5/;*T-i*. tWBS/^-r-A • ^^y^&IWBJSl ©=¥^y 5/aC7x 

[ftf*SC 9 ] tata* mj - a • 7 -f ;t/*Ef&#8gic©;* y T^SX-ry 

hU-ASrilWHriBTf**;, f&iaxMJ-A- 7-f;i/# 20 tWB*l©**yJ/a • 9-f >©T Kl/X£ft#U K5 

[§Iii&P»!©#x> h U jtf. ftfSH^C©^ h y - A© 1 o & 1 ©J&frT F l^X 4^tS^ry 

ilttU «BBftx> h U 3ffcn> h 'J KJ; »j SUBS ttWt&T Kl^&7> h 'J -A • 

n*l^hy-A©«Stt«^r»l©«»fc, Stt -ry^ 
x>hy©7KUX©*||^fflfe5^2©WM:*:* m, 

ti> «#5(1««©5/*^A. HNQIis] WBBtt£7Kl/x 2 ©**y 

hyiC*fLT, 1) K—i? • T\fl/7>£.s 2) 5>f>- SX-ry 

7N*l/^L 3 ) «31£MR£ «r£tr, ff*K 1 IB®© iffla£ 2©^yJ/a-5-f >tf tulB3& 1 ©* ^ v *s=l 
[ft *S 1 1 ] Iffift* h 'J —A • ~74i\/& EBH*0x> 30 f«ia*f #7 K l/*««IWB* h y — A • f*f{C#£ 

h y aissr Ki/*fc#u f&gax h y - a • xyyrm Tr&ifigfr&fWit&xrv ^ 

hy-A- 7Y;i/#EB& IWB»lffl*-vyS/a % 2fet^ 5^f«y^ii. 

jiflax h y - A • Ay 7 rlHK©-***. U-f- v -?± IWBSg 2 ©if^-T K 1/^ 3 ©^r-v yi/a • 7 

{CgBBStiS, ff#«lff2^©^X-f A„ -f>jw, SWaWl©*-vy&/3W»C|SfEfei***i53ft»«:tg 
BWW13] «2©^a-fey*i:, 

tWBWZffl^n-fey^^jSttatlSlWBS/^A • tMflfflB2ffl^yS/a • 9-f >*W8BW2«WMry5/a 
•J fc, ' 40 p^fC#fiEU lulB^ 2 ©^r^ y J/a • ^ y&mSHi 1 

ISfB^2©7 r D-fey9-{C^S^lS^3©^r-Wi/a ®^-Vyi/aA(C#£ELftV^«d; ttfi23l2©3f-Vy >> 

t> a-9>f>fetW3K2©*iryS/a*»6)tW3»l©4r^ 

tt@aSl2©7 r n-fey9-K:ga^StlSl|4©^r-wS/3. y >>a{C7xy^f 5^r>^il, 

fc. tMBIR 2 ©^•v >v i/a • >3WWBK 2<0^s» ^>a 

!5IBl|2©7 p n-fey9-tCg§^3tU «BBS/^/» • P»3(C#eEL*V^-, tWKW2ffl*-Vy S/a • 

yj^&^y^xv^-Stiftl-aJBU:©^-* • ^>f>S: ttK^X^-A- ^^yj^feiWaiSlO^yS/alc^x 

gB'i:-tS^2©^. h y-A • A*j zryMbUs v*f-**>7ff-v-f)L. 

l5IBH2©yn-fey9-{Cgg^3tU ^y^xy^-WBS: tW0«53©^yS/3. • 9W>*«iWaill2©*-vy2/a 
^-tH2©xSy-A- fttC#£U WBW3©*iryS/a • 9-Y>jWtlBBIBl 

WK»2©xhy-A« 7-f^*ia»c«Kan. twa 50 ©^ys/a^{c#feu«;vv^, t(^3©^-v.ve/ 



ss^y^xy^-rsnis&i:, 

S 1 oRii©dp-v y S/a • 9>f itfia^ 1 ©^r-V y 
>>aWlCi3gStlS, 1 IB^©^^A 0 



©fSfflHUS&i:, 

&*t?, If*«l fS«©^X^A„ 
[ff*«14] ^-^^^x^A{CfeVxT, 
*l©*^yJ/a • ^>fXC>tH-Sll*$:tifia7 p ni2y 



5 

y i/a. IZ7° U -P x y f~?Z>7.7- y 
fffSBtg3©3r-Vy£/:a. • 5^ytftiii2£2<D*rVyi/3. 

it#E 1 4 iBis©m 

«nBW3©*«£r Kl/*fc#**m©*"Vyt/3. • ^ 

l5IBSl4ffl^'r>a • 9>f>tfiftfB^2©3rVy2/a. 
t5ia^-r A • * t U ktffSB* h U -A • Ay 7 y U 

mm3<D*rwis=L - yiztt?z>m*zwm7°n 

tcfi2^3©^-vy2/3. • ^W>S:KfiaSll<Z>^f-vyi/3. 

f&i3Sg4©3r-vyS/a. • ^-f >#f&iB^ 1 ©3rVy i/a. 

ttffB8l4©3f-iryS/3. • ^>#8ffiBK2©4F*y$/:x 

SBS 2 ©3f^ y £/a.;fr(btuga^ 1 O^Mr y ^a(C7i y 

*BBJK4©*-wS/a • >#|&f2^2©drvyS/:x 

ItflB* h 'J - A • /ty7rED»*»6IWBIR l ©3f-vy 1/ 
=l\Z7 x y %>7>rr*j7°iL. 

tmSB 3 ©ff #7 K £if#U £4 ©if #7 K V* 

mmm4 ©Jts-r k zm-rzm 5 ©** y s/a ■ 9 

<i y-h\ msm 2 ©3M? y S/a«K#fiEr fi 
BrtS^y^i:, 

ttfta^ 5 y S/a. • ?-<f ^tfttflBg^A^-vyS/a. 
W{C#firt-S*£, «BB»5©#iryS/3. < 9W 
IBH2 ©3f -V y S/afr&flHBX h U - A • Ay 7 r®8& 
fC 7 x y f-t & Tsr V 

IMB£5©3Mry3/:i ' 9-f »!fii&?B£2©3f-*>y:S/:x 
MBS/*? A • ;* *E U h y - A • Ay 7 y III 

BR#9l i 7 ] stnax h y — A • Ay 7 r ©B&icfffli;* 
*l* 1 oRh©** y 2/a • 9-f >3W. 1 ©* -V 

£ IB— f - y ^fcKBfflfSifl* 1 ?Mf -v y S/aTffe y , ISf 
«»2©*-vy ^a«W*?:/©*WWCKB3tt* 2 
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* h y - A£i!S$BiteT*& »; , t&ta* h y - a • 7 -r ;b 
^tas&p^©#x> h y -h\ msmicoT. h y - a© 1 o 
iwa#x>hy^. ^x>hytc«fcyii©i5 

£*i£!5iE* h y - A©^-ffi$:^t^ 1 ©MR£. ^ 
«tx> hy©r Kl/^©if^^S:^-tll2©g^t$: 

[it*S2 o] k«bx h y-A • 74;\s*mmt*i<D3Ly 

10 h y K U tWB* h y - A • Ay 7r0 

B&p^©x> h y K ^ Sr^S, »^ l 9 IB 

^©m 

[»s©im««MS] 

[000 1] 

[»n©«-r ^^ttHKfc^-^^oas/ 

[0002] 

20 (CPU) a«lC&M^teiC-r5:i£{Cj:y, "5" — 9 
EBWai©i*B^fe*lflW-6fc«>»c««a*i«. ^n-fey 

T-fe y , mmmizxmi* *e y ©jisicj: y «o»sti 

So !»^^tS©^-i!i:$:»l«-rs 1 o©^li, CPU 

fcaweyfcfflianf, -e©T^-fex^ra^n-fey-y-ii 
30 mm<D&ffi&mzm.\, ^mmmo>'b* * y ws-r *. 

*yK mm%miz&\,\TMMiCi%m£2t*>z>-i&r 

-#&«ai*t«fe«>K:«ffla*i45, T^^A (#^) 
Rtf^r— 9 *m&tz®m-5imK-?z> z. t. iz * y , ^-n 
y-y-©fxlBSl««)S3i:*^rilT-feS. 

[0003] its©#ts[©^D^A©^©i!i§^, m 
^©^MSitcfews ^ ^ y ^ *e y W©^o^ 
©n-*MWR^«»S*i&2fc3W!W!L3fe. z:©3S 
«i«"#^©a-^;Hx"©if#ffiiiLT^ie)tiS. zi©# 
40 tt©Sfili. iiS©n>fcf^.-# • zfuffyhs - 70- 

)] / -7yv$Tfmuzmm'zz.£zm&-tzz.iiiz& y 

C P Ufi;b-^&^£f y W©^-fe y N 6My 
ic, *©*^yhj&tt*ey*&7-cy^s*i5. t^o 

T, ;i/-y^-9-^;i/-^>li, ^-7xy^©fe«b© 

^^y^Rg&a-^wb-r-sM^feSo 7=-^©^^ 
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*wa*i***yi»«:»ysb«»*-s. E&&n 

©n-#;i43re&y. i*U«BvM»iailBB«cfiv\T, i§ 

^y<^oav£D-#;wb^&i$y&L#H&u ay 

©* * y fRttidJttmUMcr * iz* a *u£ r £ ft***. 
[0 0 0 4] 7°n arz^t- skdtVtj 7T8Kfctf 
iMMD/M^urtJcBiKanftt^, ^^y -7* 

Msors. zieiL^ii/jN^y^ tt6*<© <t e> tc, * 

■feXUfflll*. ±* s ey©7***BWM:y*» % OtfO« 

swimi oflsw»av\ ^^^tt^ i eypg^fcfev> 
y h<mmizm.\>\ 

..[ooo5] *w i/=Lmm>s?m&!m\z. m^m 
^yKfisiwsrfcCiy, qow^y •r^-fe^i* 

* y B*G)*a«a-tt. 7a ^^©#$1© □ - */nt© 

[0006] 3f -v y ^affliMtf^DJ:') 

■cpu#**y • 7*-fe*faBj?i:+6fc, ^-vyi^ 

fiZ^atlS. 7*i^Sftfc«fry©»7--Kfc*&t7 
-K-^n<y^^ ftlci^yj&^^yS/a. • 
'JfCtSaiatlS. £ffl*3ICLT, ^©T^tf^-V 

yj/aKasaaft. w*©**';*^ M^ans? 

[0 0 0 7] n>tTa.-^ • £/;*?A0>¥l!r>l'Ey • 7 

«T fcifftfft**c J: y c pu#* =e y £ 

«T*J|V*flIS*lfcH»#,. -t©t7-Ktt£**E-yw»c# 
&U "^"^LT^^NajiS. tyN*WC 

iSf<» rafcA,*?©^ cpu#±**y©f&by»c* 

10 0ns ©^■Y >v i/a • 7 i''feXia 1 000ns 

©Sji^y -7***1*118. fttfo. gobyMP&tf 

•rSn>tfa.-^Tli, 2 0 0ns(D5p±&7*-fe*^a 
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70- tWUWJtfl 0 0 0 n s<«R»03^fc:a-*Jcjfc 
KELT, 

[0 0 0 8] flbWcDv^^n^n-feyU-ett, 7°n-tz<y 
< ©Hf?SS£fc £©8ttf«B&ft. v-f * a 7n -fe y •*© 

tttB&&&i/i»7Tv**. «*©*&!***'; ->f># 

71- xi;, J:y*s«^«:flt-rcifc»ca!*. fciffc 

TtJ-feytfjW. «fcy#<©-r-#2fctWH*£. 
io y &v-f * n 7^ 

**y#"biiOTfcffi8W*fc«Mc, 

assiaft. ift&ttuiuti. jry*ffiK&:4-7?-y 

[0009] ^*ey •■5 s -#&^«)l»C*-Vy5/aJC« 
JftU #fcl*|BI«tf©ff-Sfc»»C, UiUi7°y7a:y 

♦♦Sr?«)+^K:^y 7 a: V^-t*. 

[ooio] rhb& v>f*n7n-fey-!*-- 7-*-?* 
£T©^lc;fcvvt i &lii:a*i#-57 ; -*©7 

• y K©7 F u* «. **i * y rticfe y , 

^^'JfjHMCJ: y«ma*i«»l y 7i-/f3 

*x^-tti«*e>J&^= z:e>Lfei'-^>*T*ti, 7n-fe 
y Wi^y 7 x >y S:ll^fr-5fe«)©7 h* b* o 
30 T«a&v>. 

[0 0 11] ♦*Rtf (*fcJ4) f-*©^'J7i9f 
ld«T'«>So bj&»UJ&3V6, J»6s©7*y7xy^*aS 

u •eti^&^b^v^i^icgsfcs^aii, (i) 7° 

^"r—sitiWMLm^ (2) 7"';7i>vf • ^*ey 

• 7^-fe^jW. ^<7"oi2y-y-- ^yi/a • yn-K 

fcft*U **l»CJ:y7'y7xv^-7*-feX3WSHI 
40 U <6S»?-*0»"fel*iaiS:itflDL»6ii:Tf**. ^ 

*i?>M*©^fflliCPU©»^$:iSTa-a:S„ 

i/a. • ^7.fc«kSlf^'V>yi'3./s©5 :t -*at>*^7 

Aanfcs/^-y-AjWisasfcan*. 

[00 12] 

ic*hy-A • 7^M&ffifliT, ^=ty*^7y7 

50 I'Vf •f-^SSfiU Y>f^07"D-fe'y*-J/^f 
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[0 0 13] *|§W<OSlICDB^ W80XhV-2*Z 
[0 0 14] 

[HSgft8¥&tSfc&©¥4£] t&fBIBzEli, JSWTi** 
&ft*:*^©fW#J:y»S*iSJ:-5»C. #$89!© 

[0 0 15] 

mmvmmcmim smayamvu. #m*-\-&\z 

S^i-Sfe«)tc, «*.tfW£©>7- K**fctt/tY 
&£©, #&©#£©P»^^£*15. D*»Lfc# 

©S¥#IB&L , T?%>|liSU#5. fl&©MTii. *9B!!£3qK 
ftttttic J: y *3»Kft Lfcv* J: 3 fc, SEfcKDEIi&tf^n 
y*H«*Wp*Sft*. *«MHcfiv%T, *>f$>y«s 
WcBW*»IR4. :W8WfcJllW-S J:T**re* y . 
*3£g#©*n«tteBft'e&SK y 4fB&3*iS. 
[0 0 16] HeSftitCT, HafcMStolfa&f L%Ht© 

[0 0 1 7] HI ft#mLT, *3mft*$lC£gH-« 
■5 s -*«aS':*7-A i o o {cob%TffUa-r&. -*ws-rf 

□■fey** i/*Trl» 10 01;*, S/^t-A • A* 1 2 4 IC 
«MPJ*»a4V6«R®«Bl3^y h 1 0 6, 10 8, 
1 1 0 fr£tf. eato»©MStx=.y bi)\ 1 

0 0 fttCfc^TdySSJvff-So J/XrA • A* 1 2 4 tC 

1 0 4 tt I /OffflHHSg 12 6 {C*>g§^3*U I /O0J 

i26iii /o^g i 2 8 tcgs^anso ASI^ 

-fM0 6, 10 8. 1 10, I/OffifW&Sl2 

6, At;i/0^fil2 8H ZZLT°\Z-£TrtZ.m®.£ 

6, 10 8. 1101*. ^n-feytffttFL 1 (1W 3f 

*y j/a. ii2. 114,116 &tn*n**»«- 

Ll*t» 5/att. **l-Wx©:/n-fe y -frfcH--*- y ^ 
±lCgBg£*l*§S 0 #LJIrz.-y MO 6, 10 8, 11 
OtCli. -?;ft€ftL2 (2#0 ^»i/all8, 12 
0, 12 2#83K&tlS. ift&WI^^f-vyS/att. 

[0 0 18] #LiatfL2*YyS/a*WSSt». 
(CBSitftT feft*. Ll*ty S/atfc*. h T • >f > (st 
ore-in) ^fcli^^f h • ;*;!/— (write-through) £.l> 
ZmiZn. J:y*«BlTHBSt©L2^y2/al*. 9 
-f h • >Ky £ (write-back) • ^-vy S/3.4:l/t|g8S 
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l i l 2 *v *j i/*.mmm m&t-f) 
©H#au mm3--v b(D-mt hxyammzmiz 

L 2**y2/a«Wattt*7 • f>ymot%i 

[ooi93 ®2 *«wjctev^iMpr« 

J:3C^Stv»*7 s -*«J':X'?A2 0 OjWRStl 
■5. t^-rA 2 0 0 tt, S/X-r A 1 0 0 ©f^T-^-r 
**-lrT?&*. ^X-^A 1 0 OfttfS/*-?* 2 0 0rtC 

%S. >i%U1itat l 0 4fttfy - KWWKK2 0 5 

[0 0 2 0] S/^A2 0 0{CeVNT, ^Dt-yt2 0 
lttl*»Ll*-vy$/:x2 0 2fc#U Lm^J/a 
2 0 2 ttftffi L2^vJ/a203 fCgg!^3*lS. ^ D 
•fey-tf-2 01B. /^2 0 4 {C<fc y y - KfKM&K2 0 
5lCg§^3*lS„ y-K*HWSR2 0 5tt. ^B-feytf 

201 ^.i/TsT-h,^ o o©£w©£attci&Mr*-sfe&© 

SE»l©£#*tBfclStT?-S. ^ - FIMKI2 0 5 li/t 
20 X2 0 6fC«fcy, X4y?2 0 7Kltttt3tlS. 

^2 0 7 nx • jK-f >h • x-f y*T**y, 

<fi©^n-fey*aat i/oiat (Haw) 

ft, ;U2 0 8 ft/fl/tS/X-rA • **EU 2 0 9 KWfit 
-?2>. IStfflPffllBfcttS/X^A 2 0 0 KlBBLTa^&tlS 
l(^©^l»»CBM-*IMft»i2/X-5 t A10 0t*»|» 

[0021] ttmnam*. ^Dtvf2 o 1 #*-v 

y S/a. • 9 4 y ft L 1 3f -V y S/a 2 0 2 F»3T'*BM§fcB#IS 
ty hf-&«fce>fC Zine><D^-vy 5/a • (5 s - 
30 ^SlS^Sfeti^-^-^ny^) ftLl^-vyi/n20 

#**£i:T?»y, *tucj:y, ^nW2 0ioit 
HftfiTa-ftftS/^A • ^^u 2 o 9^&®r kux 

[0 0 2 2] H3ft#M1"St, IfcfflatW&Vv?-*© 

tt. T K l/x&tWriflflWlft*&JBB/^y 77T-SS. 
^hy-A'7-fMli. L 1 ^fyi/a^t^^Lfe 
40 dr-V y • v^f >©^{C)ll^WtC]Sv ^V>a-5 
>f>©7 Kl/Xft*D. ya-fey*j&»&©T^"feX3W. 
«CfcHrSv^>vyS/3.'9>f>C*fbTS!l8ia4v5t, X 
h y - A^fl8A^m$*u x h 'J - A • Ay 7 r #803 

x"x"/\©7*-fe;*a^Lfes§f§r, f-f>«TKu 
x"x+i"ft^>i*ti-5. "x+i"^hy-A- 
i^ic#ft^s raic tt < y * -fextfT K i/x" x + 

l"lC#LTT!Q6£*l££: (7>f;i/^ • tyh) , "X 

+ 1 h y -Ai: LTfijST 

50 [0 0 2 3] Xhy-A- ;^<y77ii, WfiEttdp-vyS/ 
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=l • 7 : -*z$&&-tz>7'vy^y?- • Ay ~7y~zir>z> 0 

7"DlzyifftT-ilt7£tl57W7A#-r 

(n'yAy^.l'TsTh. • ^Ufr&^hU-A • Ay 7 7 

ftoT, ffi< ** y 2/a ' ^ Xtf-r-* h U -A • 
A*77i*TfJiv*fll+c:i:)tfT?SS, *hy-A • ^<y7 
7#-r-#£L l**y2/3.&rj (*fett) "fU-kyV 

[0024] *MJ-A- 7^;i/#&rjt;*hy-A- A 
51778. ^h'J-A- Ay77&=fc^:* , t'5Ll** 

y 2/3. • 5*#S83Vr*#£ic • y Ki/*#* h 
u-A- 7-f/i/*«tc«itan6TKi/^i:i*Ra*i* 

[0 0 2 5] S4&#Bai-Si:, 43$8lcttvv||tt3ti 
& 2/*t* 2 0 0 ©fiftUS. MtftCC P U 2 0 1 fooyr 
-St • 7n-^$ti5. • vu—oySd&tMfa 
-€"J> 0fct>©tC{4, WAfcM^ftftO^-^ffl© 
B0*©Ll**y2/3.©^fc£j6i«£**iS. LI** 
y */a 2 0 2 1*. figg©JBE&©ttfcKy 24C<fc y , MIS 
{c^StiS^-^^ntr-fe^^'J 2 0 9*»&4IBM- 
■5= *fflflt&L2**y2/3.2 0 3tt. Ll^yJ/a 
20 2J:y%#<©7 J -#&fi5J#U • 3k-l/ 

• 7°a b a^/ftWBJCftHW*. Ll*t<y 2/3. 2 
0 2ft©7 i -#l4, L2**y2/3.2 0 3ft©-7 i -#© 
tfT*** h-efe Ll*t» 2/3. 2 0 2&tfL 2 
** y 2/3. 2 0 3 I*. h7 • >f • ** y 2/3.T* 
3. mCDmmWM (I/Ofc-£tfl 14, gfcftl©;*.*-^ 
• 7"nhn;i/&;gvrc, 5 s - *s-tf2/ 

y© i -a©*****. xmrnntiEmim* 4 2 7 4 o# 

[0 0 2 6] CPU 2 0 1 fc#LTa%Sft*J|Wtt. 
&fflR-r&%© ,, ei£&V\ PCC4 0 4f47"aizy-9- • 

*-w2/aiwwiarc*y» *=ey •*^ , 2/^a^6 

(7"'J7ivf) P 
CC4 04J4. L l*twS/a 2 0 2£$H'&f : <r I/* 

h y 4 1 o ©ffr& k i/*j&*&arr ki/x/vds: 
a. &tf-£©sg©gH&fci?©, fl&©SE*n©«itB feat- 
's. 7"U7x?rf • Ay77 (PBFR) 4 0 214, C 
PU20 l&tfL 1***2/3.2 0 2ICX7 t — 2?£tl« 
R9-f>©^ j eU -"5 s - PBFR402 
14* h U — A • Ay 7 7t'feS. 

[0 0 2 7] PCC4 0 4jp7 : -#fc7x??'*-S& 
fOf- # # L 1 * * y 2/3. 2 0 2 WfdWf*" *tf* 

(Llttrb), -r-##PCC4 0 4lCj£ff<**v5. 
L 1 ^ >y i/a 2 0 2 WlC#SLftV^ (LUX) , 
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L 2***2/3.2 0 3 WK^fiE^-**^ (L2fcy 
W, Ll^«yi'a2 0 2W55>f>^ L2* 
* V 2/3. 2 0 3 frhO)Z.V>-&fcT- * Kl J: y ft 
&„ £©!§&, 7*-*ttL 1***2/3. 2 0 2fttf PC 
C 4 0 4 (CR^tCSHBS ft*. L 2 ** * 2/3. 2 0 3 {C 

y2 09jft»&Biu4oi»c7xv^-an. li*** 

2/3.202, L2**y2/3.2 0 3, &0 t PCC4 0 4 
{craven- K£ftS„ ^©^b-i/a >©^14K 
10 ftn?&«. t 5 -* • TsVT • *-«<I/-2/a>tt, f*-* 
#L 1 9>f >CBItanT*^l/-2/H>*%7 , t*JS* 
044, 7x*f--^U'-2/3>i:l®f6(T*&So 
[0 0 2 8] JgtiftMNTCtt. X N'J-A • ^77 
(H3M) ©*|*>EtfKhW. 2/*-rA2 0 0©®*fc 

awfrciSKsfts. ;* h y - a • ;<v77 

144 -3©*** 2/3. • t 74y*.W&tZ>M±*m~?Z> 
ii\ &M0M<D*rV *J 2/3. • h y - A • Ay 

7rF^T*^$tLf#-5= ^h'J-A-A<y7701^ 
y2/3.-9>f>l*. Ll**«/2/3.2 0 2p*IT*^$tl 
20 &. 2fC5|5, Ll*"Vy2/3.2 0 2W©*-V>y2/3 • 5>f 
><Z)lol4, ^ h U — A • Ay 77®** y 2/a. • 

1 o©«|tgt LTfUfflSnS. 7. h y -A • A 
y77©H2©**y2/3. • ^>f>l4, PBFR (7"V 
7iyf -;^77) 4 0 2Wfc@HS$*vS. ^.h'J- 
A • Ay77CDftfi©2o(iD**y 2/3. • ^-f >14, y — 
h*f!f^S2 0 5|^CDPBFR2 4 0 51t?PBFR 
3 4 0 6-CRKStl*. y-K«IW9t2 0 5tt, A 
^204 ICt&oT, C P U 2 0 1 ®TSS©^ y 7*±}CfB 
£/;*-rA 1 0 OCDT-*^^^**^^^ 

30 *is#&&ct4> >i s Ey«9WB»io4««i*i&fflxhy 

-A - Ay 77 • >Sr^*#-2>. 
[0 0 2 9] ||IB#fiaa*lfeIEEE*«WT?Jfr<6n 

s«ke>{c, ^hy-A • 7-r;i/*&tf;*hy-A- Ay 

77©«*IMW*. »***v2/a-9-f^»cS#UTL 
1***2/3. • 5^«<«S-r*fca, **y2/3. • 

4» , zioif^r h* t/xtfx hy-A-7^;i/*403 

tC»A$*VSo L 1 ** y 2/3. 2 0 2 ftFC&(7&** y 
2/3.-9W>©gi!<§X®«*»C|B0T, 3©L1** 
40 y2/3 • $X»7Kl/X*^ ^.N'J-A • 7-r;i/#4 0 
3lc-g-*t\,S7K^i:Jti^$tiS„ '^<i:%ioC!) 
7 K l/^ ** y 2/3. • ^>f > 

h y - a#;* h y — a ■ a* 7 7f%{c#j^T e>tv 

[0 0 3 0] ±j*©*OlC, **y 2/3. • ^^jWfl^-j- 

Si:^, xhy-A- 7-f;i/* • A*77(ctii9:©JR9c 

** y 2/3. • ^-r >©7 k \s*ima& ^ h y - 

A-7-f;i/* (EI3arjfEI5#M) 14. ^e>Lfe^ 

©"®s" &*t?r Ki/xfe«*Tfa*tt»fl!)fiai«:* 

50 t». ZLtie>l4«®^MS (LRU) s<-XTm&Z*i 



13 

X h U -A • KTftt. 5$?#&3f -V * S/a. • 5 
-fs/jft Ll*-vyS/a2 0 2lcJ:y;*hy-A<Z>— gp 
i:LTi£aifca*i*i:««BS»»6. * hU-A • ;W:7 
7 (ftRA Ll^>yi/a202, PBFR4 0 2, 
PBFR2 40 5, PBFR3 4 0 6 ft©^ » 

[0 0 3 1] B95& 2fC|§WC<feSXhU-^ • 

h 'J - A • A* 77<DW1nfcrM]/'<Mm 
Bfes**". CPU20 11*, WZZftZT-*^?^ 
K.m\ miTW* (EA) Sr^-TSo EAttffe 

£ttft5 0 3(CJ:y, CPU2 0 114, EAKfcftS"** 
MftTKl/**fctt*7Kl/;*. (RA) £3yfc*So & 
TKl/^ttT-fAdf • 3fa-5 0 2lC«fcy&B3*l.&. 
jW. 7 * • a - 5 0 2 K U*fflft*> »J C# 
«IT Kl/*fc«m"f * 3 £ %», *ISre<Z)ISffltC-g-**l 
•5. JttB»504CJ:y, RAtt:7^;i/* • 0 

2 «©r a fcjia&W*ctf3lfc5*u x> h y tfleatfsme 
vh (v) cj: y«»i:s%ati<5«^ici4. 

[0 0 3 2] • 3fa-5 0 214. #X>hytC 

fttfatmfr (±itfcttry^/^>) stis^s 

[0 0 3 3] #7-f^/* • • XVhUtt. -fCDT 

* y u - A#^&^t? ( i sicMfco* h y -a**^ 

[0 0 3 4] • fcvhjWSfrTSi:*, 

— A#* h'J-A-7FU^-^775 01 {CfJ^T 

e>*u *&$"t*fflST#:* h y - a • • Ai»77 
5 o 6icf&ft*tv&. h y -a • r Ku* • x> h y 

14, #S®#J^TX h 'J -l^OXkCDT—Z • 9>f>CD*t 

h y —A • 7K1/^ • x> K'J ttjsic * h y - j»>ww 
ST6ft*::fc*»***«Fkry hfc-g-t/. 35c, *hy 

» ©ntf-tf, ;* hy -A ■ /1y 771^^3*1 
fc. ^hy-A-TKl/^-Ay7r5 0llc**n* 
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[0 0 3 5] HS^StlS^dakO^atCioT* 

[0 0 3 6] S/^A • *«gy 2 0 9rtCD^ s EyaBB 
1 2 8;"W hO^-Y>lC^f!|3tuf#S„ #9>f> 
tt. 7^>®«i$^^7K^0^6 3{C, fHRSP 

##7 k ut. 6 4 7!s 1 2 7 tcw-r s «fc e> jc ¥&z& 

SaanT%»J:v\i ±Ma>«ke>{c, CPU2 0 ltel&JiT 
Kl/X (EA) ££fi£U iflrtW^yrtCMMrvS/a. 

fC3f-V y S/a • X> h y tC^ffSf ■S^'f >lC4>f!I3n 

■rs©^, «fexhy-i»t**B«'^hy-Afc&*. 7 

■ffyft • dpa-5 0 2rt<0LRU7-f;i/^ • ^a- • X 

^RA^"l"^$tlT, x>hytcfiWfati*. ra 
y h u ««' 1 «»a*u " f>7 >"^x> h y i^ct- ^ s 

20 tlSb 

[0 0 3 7] glJODSSShLT, ^XfCl^LT, RA£7 

[0038] ^ h y - ajwhst e>*is i: "r^©"^ 

• TKU'^Xhy-A • 7Kb7, • Ay-77 
5 0 l»C«tfS*l*£i:#W&jOT?»S5. ;%77 5 
0 1 mrTtrJ -f • X h y - AtcMt--5x> h y Sr* 

tf. 

30 [0 0 3 9] L l^y»/a2 0 2&t>*L 2^r-Vyi/a 
2 OSOiHfyJ/a • S/^A • 

^'J 2 0 9 S:7ir-fe^f SfiJlttrlC, ^hy-A-M»y 

0 2E8&;a.tf;*hy-A- 7FW-;^77 5 0 1HI 

[0 0 4 0] 06^gI9S:#^-r5i;, *!8^0Di^ 

a 3 ocoJtelttSry y 7i • RfttflHx&fflSMS 
fe"HTIBIc-r*. -ttifettiEflt. f-#'7 , ';7iyf, 
40 fttft/^h (Blast) T»»*. jE**E-K-Ctt, 7 1 - 
*tt:7y 7iyfa*i4v^ ■5 i -^ • 7°V7*v?- • *E 

-KT'ti, 2 9>f>^-7"y7x^^$tU 15>f2/««L 
1 3f ^ y J/alC 1 S y — A • Ay 7rKzf 

U7xvfSft6. ^9^, h • =E- KT?li. 3 9-f 

l SfC^y 7 X vfSftS. sf^MBCD 1 -OOMffikT' 
its 7*Wh • 'E-KCfiV^T, 4W>*7' l J7i9 
f^tU 2 9>f • 7"'J7i'Vf • =E- KT*y 

'j7ivfsft, iaoncD29>r>*^hy-A- 

rC7 ,, J7xv^sn6. ffiB®*e-KK:*v^T, >^y 
50 7x-yf • Ay77tt"7"P-fey9- • >^ ^yJ/a 
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±iz$m$tm2>o men&mviz* ^bv-^tmti 
&vm\t, z.<w\<mg.z.hxmiz-fr-z%>?>t>. men 

[0 04 1] ^f7^6 0 1T, CPU 2 0 1 li^f-vy 

X-ryysO 21?, ^<yJ/a-5>f>A^Ll^'y 

i/a. 2 0 2|*ltC#fiEf **^fc«l"frfS. 

^, 7"niz>ui;*-5"-y7"6 o 3(2fM?u **vJ/a- 

6 0 4T**7"-#**. 

[0 04 2] L*»l/3&««&. sSp-YvS/ai -^^AfCfc 

[0 0 4 3] dp-v>y>>a. • 5>f >A#;*h>j-A • 7-f 
;i/i5i4 0 3j*riC^|PiSU«;Vv®^-, 7°U J e.7J,t.7?rv7°§ 
OBKSMtU **y5/;i-9>f>A©7Kl/*#i*» 
#341, * h U -A • 74 ;V& 4 0 3 ftyCjf AStlS. 
t£oT, T^vVS 0 7T*, ^tfS'a • 9>f >A^L 
2^-; J/a 2 0 3 JfetW^'J 2 0 9*^ L 1 3f-Y 
yj/a2 0 2lC7xy^-S*lS. 

[0 0 4 4] 06M0.9.ft©^fy^6 0 7^e»^-r 
0 8/\©$5&§&=eP«, T&vfB 0 &-fr7.<TV7° 
6 0 7©IttC i&t'Lfct^Lfc^ifcfea*?*. Hfffi 
lC#<CQ$*#$8£-f&'S£f, *^'V2/a. • ^-f >A + 
i tc^-ss# (X^y 7"6 0 8) JSttttC. X h U - A 
• 74/1/94 0 3 ft<Z>7K Is* ' xyWff&SZXM 

[0 0 4 5] Wt, CPU2 0 1jS«Pt?»J/3"5'f 
>A+ 1 SJSfcM** 0 . MBt PC 

C4 04«U 

a.2 0 2«{C#fe-rs*^&W»T-rS Uf>y^6 0 
9) . T&v?* 1 0T?^>yi/a • 9 

^A+i^CPU20ic3BPa*u 7*a-fe;*«:*-x- 
y^6l lTSHFT-i"*. f ^f-vvS/a. • ^>r> 

A+lRl*t'Vi'a2 0 2 fttC#££-f-S©T\ * h 

y - A • 7-f ;u* 4 o 3 toimitmr 3*vf, a+ i 
x> h y 1*7 y /i/*«jtr^/=r y xwc j: y siftisti« 

yXM*. ^M*OJKH#l^ffiJS##^ 5 1 9032^ 

izmzmBizm^mfiztmzo u^L&#e>, li 

3rV>yS/:a2 0 2ftt^>yi/a • >A+ 1 {CjtfT 

5U*mt5i:, 7-r/b* • t>y h#$8£i, tof 

V7*6 3 7) , ^n-fe^ttX-r-y 7*6 1 2K*ff bT, 
^yS'a • 94 yA+Z-zm&t&lcVVi/z. - 94 

y • 7. h y - ajWjst e>nSo &, n** ^ >y 



(9) 9-14 683 5 

16 

i/^-94yA+l(D7^V7i)\ 7bV-2*'74Jl> 
*4 0 3fcfC#^&7KUXA+lfcJtltKSft. |g£ 
WJC^hy-A- 7-f/l/#4 0 3ftl?fc:>y K#£C.5#> 
e>T*fe-5„ #ClC;Vx->y7*6 1 31?, ^Y«yS/a-5'f> 
A+l#L2^»i/a203 ^fcfcfc;*^ 'J 2 0 9^ 

Ll^-y J/3.2 0 2tC7xy^-a*l6. Sfc, * 
t l V i/a • >A+2*?. L 1 0 2ftlC 

■VyS/a • 9>f >A + 2#L2*-V<y$/a2 0 3£fcte 
10 **Ey2 0 9fti£>, Ll^-)/J/a2 0 2fC7"y 7n» 

[0 0 4 6] ^fy7"614^ ^r-vyS/st • 

> A + 3 # L 2 f^ >y S/a. 2 0 3 ptyC^-tS 

*«qwfans. #&u&v^, ^n-fexttx^yT* 

6 15KfM?U **<s>5/a. • 9>f>A+3««^*y 2 
0 9fr6yij7ivfaft, 7"'J7iyf • A>y7rP 
BFR4 0 2Wc#A3tlS„ L^Ufctfk, ^vJ/ 
a. • 5-OA+3^L2^-yi/a2 0 3FtyC#£f-5 
#^(C{^ 7°P-I2^{j:^yy6 1 5 fe^^ry ^-TS. 
20 [0 0 4 7] SS, ^ff7"6 1 5fr&*-y-y7*6 1 6 

^©S^c^rii, 7.7-*>7°g i 6^fv7*e i 5 on: 

[0 0 4 8] 7> J r*/7°6 1 6l?&, 7*a-fey9-2 0 1 
^-r>a • ^-f ^A+2S:SI*U#y, -€-©^, ^ 
-f >A+2tC*fi-S7^-feX^, L13Hry$/n.2 0 2 

>A+2#L ldp-V'yS/3.2 0 2tC7x^^3tlfcCD 
T, L 1 ft i/a 2 0 2 ttr©^ t y J/a • 5-f 
CPU20 1 £t#-e£5 0 ^7'6 1 7 

30 -e, TKb^A+3S:^hy-A©$fc|g{C^-t5«J:e> 
IC, ^. h y -A • 7 KU* • X*J77 5 0 1 ft©;* h y 
-A • 7 KU*#3S$f3*l,5., ^©^, ^7"6 1 8 
T% dp-V«y>>3. • 5-f>A + 3^Ll^<yi/a2 0 2 

f"V*/J/a. • ^-OA+3^L2dr-Vyi/rL2 0 3*fe 
Ji P B F R 4 0 2^&, Ll^-yi/a2 0 2tC7x-y 
?^tC^-T->y7'6 191?, ^-yi/a • 94 > 
A+4^L2f Y»S/a2 0 3£^»X%y 2 0 9^ 
PB FR4 0 2lC7x v y^ L $tl»'5o 
40 [004 9] >>XfA2 0 0ftT?^>5.h • * 

- KjWMF^ratiTv^as^tf Ut»t , 6 2o) , 7*n 

«ttXfv7"6 1 6{CMU, CPU2 0 lA^EimCDJ: 

^hy-5>^"ilLT#M$tl*) , ^fv7"6 16 
M621 ?:;i/-7*-tS„ ^fy7"6 2 1 li, -e©^ 
•^^^6 1 6{CSV^, 9>f>A+3lC?trt SLlf^ 
yi/a. • 7tHZ7.im&U 7>t-VT°S 1 7T*Xh'J- 
A#7Kl/*A+3lCj:yjg$f3*U Xfy7"6 1 8 
1?, 94 >A + 4#L iap^>vi/a2 0 2i^7x>vf 
50 3*U 7 7*6 1 9t, * 'V'Vi/a • 94yA+4tf 
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PBFR4 0 2^b7x«y^-$tlS3i;^-t. 
[0 0 5 0] JMOffifflltT 1 -* • ^J7i9f • ! E- 

-KmfA 2 0 0K£^TffF«r$*VTV^#£, 

□•texte^-ry^e 2 2fc8tfu CPU2 0ij&»&* 

* y S/a • 9>f > A + 3 &&t&m*tm2£t*. 
y7°6 2 2T\ £3L&fi$fC#LT. PCC4 0 4tf 
L l^f-vy5/a.2 0 2rtt*^ft'yJ/a • >A+3£ 
SBR?*. **v5/a • 9>f >A + 3«U Xf 1 
8ICj:yLls¥-VyJ/a.2 0 2«K^flrt-*©^ 
Vi/=L • 5-f>A+3^CPU2 0 ItCilSPSnSo 

77501rt<DXh'J-i,-7Fl/^ A+4{C3S&f 
3*1*. ^^^624^, Ll*Hry5/.»2 0 2fC5 
-f y A+ 4 #se^s**S*WB*7-;* F 

*irvS/a • 74>A + 4i)\ PBFR4 0 2 
jft»e>, L ldp-Y«/*/3 2 0 2ft(5yj7xyf • Ay 7 
r&Slc^xy^SJvS. 

[0 0 5 1] *<m* Xfy^6 2 5T*, ^vJ'a ■ 
94 y A+ 5 #L 2 >y S/3 2 0 3 

2 6*feii6 2 7 lc#fr -T S„ / - KAMIS 

g2 0 5tf2bib*PZX h U -A • Ay?T • 7$"fe*£ 

Ay7r^L2dp^y$/a.2 0 3WC#fiEirr, t£oT 
7i y &&4§#tcK£>ti« £:,/-- F0J 
ft&Krty7r4 o 5&tf4 o 6#— m&iiczfuizyy- 
2 0 1 iKZ>H8S£& Z.vm\0 F I/- K*7<Z)5fiI 
jAll. ^ry7'6 2 6St)!6 2 7^3n, y-FW 
fPB»2 0 5K*hr*rKl/X-/<X- F97-f?*ft 

fcT?»ft. *SW*teT»tt. A, A+lfci? 
^U7xy?J»ttriC3 l 'V92'a2 0 2rtlC 

tfcoTitfl, *-V5/S/3. • 9>f>A+5#L 

2^t>r>a2 0 3rt»c#*f*-*3i:taJlWST?8*v>.- 

[0 0 5 2] *-ry7*6 2 62fe&6 2 7 #±&|t0»lffi;&i 

feltfasiv&fc*, Xryzf6 2 7©Slfc»i, j*-^^ 

6 2 6<D^U"7xy^-tCiiiD3tl54 tfy hO»try 
FfCfcy^StvfS*. 4^h(t 1 fc^y F©^:? 
'J7x«vf^ 2l^y h(D^hU-AiaS!I^ ll^yF 

©7 f ^x&tf 3*1 &<z> t^y hfrb. j- Ftmsai 2 

2 0 5ttfi3K0fta>3"?y 2/a • 5-f >&^U 7xyf 
"*N5J:?»C331S*U|»*. Xfy^8 2 8-Bt 7-F 

• ;V;77 PBFR2 4 0 5(C7" l J7x , yf U 
^VJ/a • 5W>A+7$:, 7"U7x'yf -^77 
PBFR3 4 0 6(C7"!J7x>yft5„ 
[0 0 5 3] XTVZf6 2 8 7*6 2 9 fcCDtS© 
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ttffi&EPl*. ■ 9-f>A+4C#t«CPU 

2 0 lfrg>®S$tf. Xf»7*62 8®dttUC<eM*U : & 

[0 0 5 4] 7xf'y7"6 2 9T?l3; CPU2 0 1 tCfcS 
**yS/a • 5^>A + 4M*}C*fbT, Ll^yJ/ 
3.2 0 2^T^-fe^Stl5. S/a. • 7^A+4 

liXf»;7"6 2 4 , !?Liart>yi/a2 0 2{CffA2ftT 
V**0T?, • 7^f>At4^CPU2 0 1C 

j§SP3*l5„ Xf-yf* 3 OT'tdU *Fy-A-7Fl/ 
10 ^rtflftfi-StU 7Fl/XA+5(Cj:y$fe#$tiS 0 *-r 
y!/6 3 1T?l4. *-V*5/a. • 9-fS>A+5#LHrir 
v 2/3 2 0 2 rtC#fe"T**^f *3^x vfSh. 
Is&V^te. • 9>f>A+5A^L2dr-V'Vi/ 

32 0 3$.t=.W^jZ?T4 0 2j&»&, L 1***2/3.2 
0 2IC7xy^3nS= 

[0 0 5 5] •££)£. Xfy7*632^ ^-vvi/a- 
5>f >A+6#PBFR2 4 0 5*>SiPBFR4 02 
IClJgal^ Xfv7*e 3 3 T?tt. y 2/3 • 
>A + 7^PBFR3 406*MdPBFR2 405 
20 tam. ^y^6 3 4T% 7 - FrKM 

&K2 0 5tf, ^>yi/a-7-<>A+8&7''J7x>v 
5=-rS«te»lCii43lStlS. *tt&r?tt. Xf>y7"6 3 2 
K:fiW«*"V«yS/a- 5>f>A+6<07xv^i, 
KWMSSS2 0 5(C. ^-vyi/a. • 5>f >A+8 fc^U 
7xy^*r6«fc"5»Cii43rr* (Xf»7 , 6 3 4) . X-r 
>y7"6 3 5t', y-KtSWtSK2 0 5tt. **>y2/3- 
5>f>A+8S:^ ; E'J2 0 9A^PBFR3 4 0 6C 

[0 0 5 6] *CDft. CPU2 0 ljJWFtyJ/a • 5-f 

t>, c p u 2 o i jwsar e>*ife^ h u - aw©^^ v y 

i/3 • ^>f >S:T^-fe^L^-tS) , 7u±Xlt®frJj 
3 6) , ^"ryzfG 2 97IrM6 3 6?: 

[0 0 5 7] J^fiOttNTCti. ^ * -f>^7x-7 
(BIU) 4 0 11*, 2/^-5 t A«^ s EU2 0 9*»&*-v 
fS/a • 9-Y><Z)"7x>yf-$:^ffi".5o 
[0 0 5 8] /-Fffift^«2 0 5ttX-fy5 i 2 0 7± 

40 [0059] mhr Ku^tt^-s^«»KU»»;as««re 

fey, K I/^«3tt»9T«!V ^T*, X h y - A • 7 
FU* • 50 irt , Tj2'offlTKU^ftJtlW* 

S. JStc, liar Kb* xvyzit 

[0 0 6 0] ±iE©«fce>{C, BIU4 0 1*>6^ ! E'J2 
0 9^\©7xy^lCfeV%T, WWlfy bsBWISft. y 
0 **yJ/a-5-f>SPBFR 
2 4 0 5;&tfPBFR3 4 0 6{C^U 7x»;ff S «fc 
50 -5«8W#-*. ltfy F*V-FfJ^S2 0 51C, Z. 
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©#£©^ >H*#, J - MWWSI 2 0 5i:m 

J3!!©2t^yM*, ./-KtWeWKU ^J7x 
v *K9BtM» ib*i£* h y - A##&iI*nM§S. gij 
© 1 fcf>y h 14. 7F l/Xj&Eflff** V S/a. • 9-f > 
©#ft L#S. J - K1MM9&I 2 0 5 1*7° y 7 x >y 
^■fe*fft*J:^»ca»a*i64:ft. 3e>Lfc7°y7x 
CPU201 OUf^i: ««CftK:g£tf L#S„ 
[0 0 6 1] Ll=^y*/a2 0 2;&tfL2:¥-v»yS/a 
2 0 3.fc*tj«^, IWa^nS/S?'VCfiV\T, 10 
a - 9>T>^PBFR4 0 2^&Ll^yS/3.2 0 2 

■v «y 2/3. 2 0 3 ftjcfc-g-* tiS 3 i: 
[0 0 6 2] Ll=¥^<y2/a2 0 2rt{C;*MJ-iWl 
977 • 5>f2/©lofc#+SjRWtti. Ll^yS^a 

2 0 2ft©t©Av77- ^^rttc^sn&ftse©:? 

■vy S/a. • 0 1 tC«fcyM#<**l 

y mmizi*. fe4:>t»*a 

ttSfiSJM©/* y 7 r l*fc:**4vc v vr =fo> ^ *«38£ 
•t©;*hy-A-/Vy7r • >*6CPU20 lfc 

•V>y£/a • ><Z)lc>i:l/TftM§-r<5L l^vJ/a 
2 0 2ft0^>yi/a • ^-f 7*y 7i«;f • * h 

y-A • rfy7rrtic-£&tis&?fr3*i&. 
[0 0 6 3] LT, *^®^{cBgUT«T 

©OTteHa*-*©. 30 

[00 64] (l) •fu-tyVt* tfflBT/n-feyiHc/t 
lCj(8||a*l*»20^y£/ai:, mb^^a- ^ 

rat*** 1> y -a • a>v yr\mt.* 7*y7t»f« 
JKfco*-** h y - a • 7>f ^/*e»4:, tags* K y - a 

tffia^ i awe* 2 ©** * mmzmsjs v y - a 

• ;1y7rtII5^©^-#©7xy ; ?'25ltJ : 7' , y 7i*;f 40 

(2) tfflBffiMftft IlO^YvS/a • 9-f>»C*f 
1 ©3P-V <y £/a • >#frFic$l 1 ©3=-V y S/a.p*3tC# 

*+a*Ng*&«ii-6Ei»4:, ftFfBS&i©3f^yS/a 

• ^-r >*^fia^ i a** v i/=Lf*nz&&&ir, mm 

1 ©** y S/a. • 9-f >#<IMB&2 ©*-V v *>a|*g&C# 
a8R8Bl©*-yyS/a-5>f>&«MB»2 

©dp-V«/t/a.^e>ttriaSgl©^r-V"yi/a.lC7x>y^-^S 50 
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E»4:» tW3»l©^vS/a'9>f2/*«WIBW2©d|f 

alC7x>y^"t£IIIB&£, t&IBSSl ©3f-vy £/a. • v-f 
>©7 K l/* U HI 1 ©if #7 K fe^dW* 

net*:, msm&y ku^mwb* h y-A • 7^;i,* 

A. 

( 3 ) mssmmifi* mm^r k i/x 2 

(bS#tSEIi&£:, ttjtB3|2©^yS/a • 9-f>#ftf 
13^ 1 ©3rV >y S/artK^S^**^S^&flWfr*li» 
HflBii^T F \/XimS& Y 'J — A • "7 4 A>9\HK 
#fet«3^*»S:«IW*liI»i:, IffSBif^r K & 
if#U »2©JH»TKl/^ft4rtW*EI»i:, ItflBH 

2 ©^T K l/^TJBBfrt* X h y - A fefll^T 

il, ttflall2©it^7KU^ ; S:*'tSm3©^«y^a 

• yf)\ t&iBH 1 ©^-V >y S/aWfC#fiEt*S*^f ^ 
Sr^J^rtSIUB&il, t«EIS2©^iryS/a • 9>f 
gaK2ffl^»S/artC#ftU lfrSB^2©^r-V^t/a 

• 9>f >*«iaE«lffl*irvs/art^c#^sl/ftv^^»^, 

WEW2©^iryS/a • >S:StflEB2©^f-V^y t/a. 
#6iWB»l©**'y$'aC7x**+*l!l»i:, ItflB 
®2©^-V»yJ/a • •7^>^l&SBS2©df-V«yt/ap'iI{C 
#«L«;v^^, «IBB!l52©*-vvS/a' 9>f>S:IWa 
5/^A • ^=Ey^? > tuB2^1©*-V9^alC7x'y5 L 
l-SEB&i:, tWB»3©^iryS/a-5>f>*«iWaiif2 
©^■V«y S/artfC#fi£U |fflHH3©^r-V»yJ/a • 

3©dr-Y>yS/a • >&iWai52ffl*-vy2/a)^&tt 

fawi©*'Yy.j/aK:^y7xy^-t*Ei»4:, tuia^ 

3 ©dp-vyS/a. • 9>f >^|fflEil2©^r-V»y2/a.|^{C# 
«LftV^»#. IWB»3©*-v-!;S/a-9>f>S:lttBS/ 
^T-A- ^ J Ey^e>|tfSB01©^r-V'yi/a{C7'y 7xy 
^l-Siai&i:, fe#tf, lufB (2) |B*S©2/X^A 0 

(4) flwaw2©«d-rKi/^s:*«a'U mzomftr 

Kl/^&4*t45IB»fc, ttiaB3©it^rKl/X€:* 

tSi4ffl^'yi/a-.7-f^ ttfiall2©^r-V9^ 

•V>y2/a •.^^f>^|ifgBS|2©^r^>y2/ap^lC#^EL?& 
Itfl3lg4©^^<yi'a • 9>f 2/fcfWB5/*7\k 

• ^ J Ey3i)^t5iB^hy-A->'1'y7TtBB&{C7 0 y7x 
V^f<5E»i*, IWaJll3©*-vyi/a«^-f>tC*f+ 

®^»;5/a • =?<i >&*fi3^1© d P-V9^a^^ttfBa 

9-f >3WWaW 1 ©=^^ y S/a«C#firt-*3Wf 
Wf+SEBIfc, tfBB»4©*-wi'a-9-f>««l!BBW 
2©^r^>y^ap«gjC#«'rs^ IWBSl4©*-VyS/ 
a • >^:t^fi2Sl2©^■•v^y£/aJ!)^e)t^rgBlll©^^ 
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y£/alC:7xy^f tfi8B8&4<D*"*yi/a.- 

^>T>^l?eBm2©^^^|^tC#feL«:V^, fir 
KUWO^vyS/a • v-O&f&iaxby-A- Ay? 
TtSSfc^lltfiail 1 ©3f -V 'V 2/a{C:7xy^-t&lElg& 

■Sf&5©3f-vyS/a • 5>f>#, t&iB^©^^ S/a 

rt»c«^*3&^ftflwi-6ii»i:, ttrfBSfis©*^ 

y*/a • 9>f >*(«IWB«2©^yS/art»C#fi£+*tl 
tuf3S5©**y£/a • v>f>S:ttfiBS2©3f-Yy 
S/afr&flWB* h <J - A • /*y 7TlBBIIC7xy*-+S 

^y ^ap*g{C#i!3£l,&V^#£, t&ffBS5©3rVy S/a • 

9>f y feiwas/^T- a e>ttfBB^ h y - a • a 

(3) IB«©S/X-rA„ 

( 5 ) h u - a • Ay 7 r BKtceits n« i o 

R±©3firy2/a • ^-f t&IB3Sl©3r*y2/a|*| 
tCfBfi3*l5, ItfIB (1) lEig^S/^^Ao 

(6) IfflExhU-A* Ay^rEKJCflaiiansia 

y^l*JlC@2®3;ftS, tems (1) IBS©^*^. 

(7) tasx h y-A • Ay 7.ria»»c«i»a*v6 1 o 
^x^a • * ^ y cms*.* y - mmmwmzmm 

S*U5» iKIBB (1) BBWOS/x^A. 

(8) «nB»i©*-vyS/3.jW»E^ , n'fey*4:W-^ 
y ^±»cBaa*i* i v s/aT?» y , t&iai& 2 © 

y S/atft&fE^y Z?<mmzffi&ZftZ> 2fc*cV y 
is=LT'$>5>, WB (1) fB^©^^Ao 

(9) KriB^hU-A- 7w;i/^0S&*^C©^hU- 

A«awwe*y, tfftax h u-a • 7-f /i/*mHW 
©#x> h y itftBMScox h y - a© 1 o ^iisff 
u t&g&gx>hy#, a«x> h y »cj: yjfii»a*wB 

itriax h y - A©^tt &^-rs 1 <owmt. a«x> 

«BB (1) l^©2/^Ao 

(10) isibx h y —a • Ay 7 rMmtf&x-y h y tc 

*fLT, 1) TKUXi:, 2) 9>f>«yKU 

3) «3ttMK£fc*ft« 1MB (D 

■rA„ 

(1 1) iJ@B^.hy-A- 7-<^iais&«©x>hy^ 

*TKl/^**U ttJlB^hy-A- Ay^rEl&P'g© 
x^hy^^rKi/^^fS, 1883(1) ffBffi®^ 
X^rA„ 

(1 2) i3iB^n-fe>y-9-, tmmmm. wm*bv- 
a • 7^ ;i/#Efi& t&isgs 1 ©3^ y i/a, a.tyitnax 

N 'J - A • A y 7 r EJB&©-gP#, y 7±lCfBg 

<**15, IfflB (1) IB^©2/^A. 

(13) ^2©^n-fey-b-i:, t(f|Hlg2©^ , n-iry^{c 
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SSttStlSt&IBS/X-rA • ^^'Jil. tflB2W2©:/n-fe 

y-9-tCgg^$tlSH3©^y t&fB^2©^a 
■byb-{c^$tiSS^4©^y^a.i:, ftfgB^2(Z)>^ 
D-fey9-{C^$*u KFIBS/^A • **EyjG»e>^y 7 
xyfSW loRI:©-r-* • ^^yZlsm-fZ^ 
©Xh'J-A- Ay7rlIliiS&^ «nB»2©^n-feyi* 

•74)\s*\mil, I^am2©^hy-A- 7J)l#® 

10 *&4©*-vy5/a, ifemcf5l3^2©Xhy-A- Ay 
^TtlE&^^-^^xy^&t^y 7i»;fS« 

tttOSW**-*, *2©WHiEtti:, kmq (l) 

IB^OS/^A,, 
(14) f 1 - ^fltflS/X-rAlCfc^T, 3& 1 ©*Ar y $/ 
a • >ic*ff ■&H#S:t&fB^'ni2y^&^t-S 

^y>>3.W{C#ft-rs^^S:WT-r-5X-ry^i:, «Jf 
IBS 1 ©^rr y S/a • 9-f >^I&IBS 1 ©3f -V y i/ift 
(C#fei±-r, l9B»l©*-Vy£/ar5-f>«SiWB»2 
20 ©^•vyi/ap^lC#fefS^ tffgBUl ©^ y i'a 

• 9-f >SrtffBS2©^yS/a^e>tfffa^l©^y 
i/alc^xy^-TSx^y^i:, ItffBSIl ©^-vy ^>a 

• ^>T>^ltf8B3S2©^y>>arttC#feL«:^#^, 
ttrl2lgl©^r'Vy2/a • ^>&firBBS/;*-rA • ^^y 
^^lufESIl ©=^-v y i/a{C7x y ^-f SXfy 7"£> 
StffaHl©^rVy2/a- ^>©TKbXS:ff^U S 
1 ©if^T K UX Sr^fe-tSX^y ^i:, ItflBlf^T F 
i/x$:xhy-A • 7-<;i/^{cfB*li;t* s^y * 

30 (15) W&MftT K 2 ©aHr y $/a • 

5jyizMir&m&zm&7°ni*yVfrfi>%m-tZ>X'r 

wn, Sff3an2©^p^ys/a • ^-f>^itnasi©^ 
fflmr K u^^i&iB^ h y — a • ;b^f ftic#£i- 

4)-U H2©fi^TKl/^S:^-rs^y^ ttffB 
S2©*f^T Kl/^TfWM"*^, h y-ASriJIUTS* 
^y^i:, t&IBS2©ii^7K^&^SS3©^ 
yj/a«5-f>3^ ttn2SSl©=¥-Vyi'aft{C#ef 5 
40 Mfi^fcJRWWSX-f-y^'fc, l8BB»2CD^-vyS/a • 

74ym!SE&i2<D*vy*s3.mzmEu tmsm2<D 

**y*/a. • ^W^IJiB^l©^^^^^^^^ 
fcV*l§^ t&fBS2©^y^a • 5>f>$:|{gall2© 
dr-V y 2/a^e.SSflBS 1 ©3r-V y i/atC^x y 57 
^y^"il> «ffla»2CD*-vyS/a • 9-f >3b^tffa^2© 
^t<r>aWC#4L!fevm Ifft3^2©^y2/a 

• 9>f>&l&iB^X^A- ^ ; EyA^^tfriBSl©^y 
5/alC7xy^f S^ff^t ttff3^3©^r-vyi/zL 

. • 7-r>*^l5SB02©^y^a^C^U ffTf2i&3 
50 ©^^ y i/a. • >^KS3S 1 ©3f ^ y ^aWtC#fe 
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©3rVy S^a^P bWffiM 1 ©3f -V y *>a. tC:/ 'J 7 x y ^f- 

yi/=L • 5-f >felWBJ/^'T-A • **ey*»&MIBJIIl© 

IB (14) fB*B©m 
(1 6) «nB»2®*t»7Kl/^fcl«»U !(§3©tf# 
7FUX&£ffct5;*^y-7°£:, t»BBW3®it»rKl/ 
*fc#-r**S4 0dMry$/A • 9-f>#, Iuieffl2©3r 
* v is*Mzffi£?2>1)^frt:$im-?2>X7-y y°t. tif 
fB®4©3f-*yJ/a. • 9^>#liffia^2©3f^yS/;ip3 

gaS'X-rA • ji'EUfr&iWS* h y - A • Ay 7yEIB& 
C^J7iyft4Xfv^, t&K^3©3rvy£/;x 

t9r88HS4 ©*-v y i/a. • 9>f >**IWB8I l ©*-v y ^a. 

Z-Vyi/a. • ^>#tffiB^2©^yS/aftK::^-t 
516, «(l^4«)^vS/aL-9>f>fe«IIEW2©4r 
■V y S/a^&KrlB® 1 ©*•* y i/x-izymyJ-tZX'r 

■V y S/aftlC£&L:feV^»#, ftffa^4 ©3f •* y 5/a • 
5>f >£llifiB* h U — A • Ay 7 r E»*»6*«BW 1 © 
*Y9J/3C7xyft6^?i^ trrlEJg3©if# 
7 Kl/XftiUfi-U &4 ©if#7 Fl/* fc£rtW**? 
y7£, «E»4©ifflT Fl/* 5 ©**y 

S/a • KS2^2©dpir^t/ap«g{c#fe-rs^ 

tfcflltffr* y KflBMS 5 © dp-v yj/a • 9 
W>^|{fiBS2©^yJ/a«lC#frf5^ ifflB£ 
5©=*Mryi/a • ^>&ftfiE^2©3p-\ryS/afre>t& 
12* h 'J -A • Ay 7ria»tC7xy^-*- 5Xfy7" 

WlgaX5<D*V'yt/a. ■ 9-* >#f&fB^2©3rVy 

> fetjffla^-? a • ^ ^ y ^ p>ttriBx h y - a • Ay 7 

(1 5) gB*S©#& 
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( 1 7) ftfKx h y -A • Ay7rE»»clBita*i* l 

F>3lCfBg3ft£, «fBB (1 6) gB^©#& 

(18) |{j|Blli©dp^yJ/3.^|tj|B^ni2y-^i:|Bi- 
y ^LBCllBiati* 1 v i/^X'tb y , ttflBlg 2 

©*•* y J/3«lBf' y ^"©flaJCBatSfi* 2 ^c^f-v 
*5/aT?*«, tWB (1 7) flBtfi©#& 

(19) tfrta* h y -a • yj MmttNmax h y 
- A&iiBfcBrtrt'fe y, ttffBx s y - a • yj;i*mm 

10 «©#x>Mjtt, «iawR©xhy-A©i-3«ii» 
u tuiB=&xi/hy^, s*x>hyicj:yjffl»ati* 
tuia^ h y - A©s^[45:^i-m i ©ssb*:, 3^x> 

h 'J ©7 F l/*©*if##ft £j*11fS 2 ©^it 
ttfta (1 8) fB«©*& 

(2 0) |tJ|B^hy-A • 7*/I/*E»|*©x>l»y# 
J*7Fl/*fc3&U ftflB*hy-A- Ay7y®i&|*|© 
x>hy«tftJ»7Kl/^ 1MB .(19) IBiS© 

#& 

[Bra©f«¥&8H!] 
20 [01 ] ^ifijcj: y«WRTIB*v^^a"fey* • $/ 

^^ASr3tfElT?S>-5. 
[02] ^^Cky^prtg^-^^^^AS: 

[03 3 * h 'J -A • h 'J -A • Ay 7 

[04] ^Cw^S^^ACffW&aVtBlT** 

*. 

[05] ;4^lcj:SfMgBre&&. 

[06] 2fc|gre©^n-0T*feSo 

30 [07] *!6W©7D-®-efe^ 0 
[08] *|^©7n-0T*fcS„ 
[09] *!6^©7D-0T-fe5. 
[flF#©WB] 

10 0, 2 0 0 f-^JMJ/^fA 

2 02 Ll^yi/a 

203 LZ*t9i/a 

20 4, 20 6, 208 A* 

4 02 7"'J7x»;f 'Ay77 



(14) 



9-146835 




(15) 



«PPI* 9-146835 



[02] 



201 



203 




200 



L 



(16) 
[03] 



fflB¥ 9-146835 



+ i 



r 



VIM - £*<D 



7 HI/* 



(17) 
DS4] 



9-146835 




(18) 



#HIPP 9-146835 



[05 J 




V 


RA0C+1) 


7^ 




V 


RA(R) 






V 








V 


RA(T) 















L_£ 



*h'J-A' 



r 



it* 



,505 



606 







WW 




V 


ttB 


♦A 








ww 


M>-wa 


V 


*B 










WW 


MWW 


V 


tttt 


♦A 








ww 




V 









50f 



(19) 



9-146835 



me) 



L1 ■*•*•»!/ a / 



603 








CPUC 












(20) 



9-146835 



BS7] 



B37 



*MJ-AA + 2«m 



612 



A + 1, A+2*L2/«V*5L1C / 



613 




616 



LI****/* • 7$te* 



616 



*MJ--MfcA + 3C*yK*r 



61T 



A + 34L1 t 



616 



(21) 9-146835 



WVA+4*L2/^'J*6 
PBFHC7xy* 



820 




X HJ -<M£ A + 4 C«fc y Mr 



I 



823 



/ 




828 



9-<VA + 5t>^y0v^ 



(22) 



#Hfl¥ 9-146835 



I 



V-KfittMCA+fc A + 7fc I J 27 



y-Kttt«i*9*r;/A+& 



628 



^Yl/A+4fc*«-* / 



628 



*MJ-AfcA + 5CJ:UMf 



A + 54L1 rtWxy*; 
L2/PBFRj&v&Ll C7*v* 



831 



9-<VA + 66PBFR2jftv6 
PBFRE7x-»9 



_ 632 

y 



PBFR2(CG38 K 



633 



■/-Httwaa^-rvA+a* ✓ 

j 698 



(72)|8tg!# Ktf I7>f > • 75 > • fc * * 

tt-VM F=L-yX- V^^-f 2405 



V9*)Z/* **l/9- • D— K 700 

(72)|g^# s/- s» • xf-y ry-*y 

•r-T X A— 7 fry 9' ^^Azf 9923 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BL^CK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Jj FADED TEXT OR DRAWING 

□ BLURRED OR DLLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



